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 Cities are increasingly important to environmental governance because of their 
contributions to greenhouse gas emissions and the threats they face due to the climate crisis. City 
networks provide members with improved communication and resources to address these issues. 
This research evaluates the effectiveness of these networks using a regression analysis of 
emissions reduction actions on membership in the C40 Cities Climate Leadership Group. This is 
supplemented by a comparative analysis of the problem-solving capacity, scalability, durability, 
and influence of city networks of the actions taken by two Portuguese cities, Sintra and Lisbon. 
While C40 membership has a statistically significant effect on the number of actions taken, the 
network’s influence on Lisbon’s actions is relatively absent in a comparative analysis. Finding 
evidence of influence from other city networks, I conclude that it remains possible that city 
networks influence the quality of the emissions reduction activity of members.  
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CHAPTER 1: INTRODUCTION 
This thesis seeks to assess the effectiveness of city networks as a tool for environmental 
governance by evaluating the effect of city network membership on emissions reduction 
activities. Contributing to the literature on city networks and multilevel governance, I seek to 
answer the following questions: do city networks increase emissions reduction activity in 
member cities, and is this activity higher quality than the activity of comparable non-member 
cities? I will evaluate each of these questions in turn, examining the effect of the C40 city 
network, specifically, using data from the CDP and ICLEI in 2020 that reports cities’ annual 
emissions reduction actions to statistically examine the effect of membership on output of such 
actions. That statistical analysis will be followed by a comparative analysis of the actions taken 
by two cities, Lisbon, Portugal and Sintra, Portugal, to elucidate the differences in quality of the 
emissions reduction actions taken by C40 city network members and non-members. The quality 
of the emissions reduction actions taken by cities will be evaluated based on the criteria of 
problem-solving capacity, scalability, and durability, all of which I argue combine to represent 
the less-quantifiable aspects of effectiveness of climate change mitigation actions. The actions 
will also be assessed for evidence of influence by city networks. There are several ways to define 
effectiveness, not all of which will be examined here. It is possible that city networks can be 
deemed effective by the definition presented in this research, even if overall GHG emission 
levels continue to rise.  
Over the past several decades, cities have become increasingly important with regard to 
global climate change governance for several reasons. Most importantly, cities are major drivers 
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of greenhouse gas (GHG) emissions. In 2018, urban areas housed over 55 percent of the 
global population, and an additional 2.5 billion people are expected to live in cities by 2050 
(United Nations, Department of Economic and Social Affairs, [UNDESA] Population Division 
2018; UNDESA 2018). Cities consume an estimated 78 percent of the world’s energy and 
account for roughly 60 percent of global GHG emissions (United Nations Climate Action n.d.). 
As the source of such a large percentage of global emissions, cities have the potential to 
substantially influence the future production and consumption of GHGs if a suitable course of 
action is taken. 
However, unless sustainable development is achieved in tandem with expected 
population increases, the effects of climate change will only be exacerbated. 
Furthermore, cities are particularly vulnerable to damage as a result of the effects of climate 
change, which incentivizes taking action to mitigate the effects of global climate change. The 
UNEDSA, Population Division estimates that most cities worldwide are vulnerable to at least 
one type of natural disaster, the occurrence of which will only increase as the climate crisis 
worsens (2018, p.9). Many cities, especially those in rapidly developing regions, are also located 
in low-lying coastal areas which expose them to the threats of rising sea levels and more 
frequently occurring natural disasters. 
 Consequently, cities began to organize into transnational municipal networks (TMNs), 
also known as city networks, to take action to adapt to and mitigate the effects of climate change. 
Thousands of cities worldwide have joined city networks, many focusing on various aspects of 
climate change governance. Some of the most influential include the C40 Cities Climate 
Leadership Group (C40), which includes 97 cities with a total population of over 700 million 
citizens (n.d.); the International Council for Local Environmental Initiatives (ICLEI), which joins 
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2500 local and regional governments across over 125 countries under a common goal of 
improving urban sustainability (n.d.); Eurocities, whose membership is comprised of more than 
200 cities (n.d.); and the Global Covenant of Mayors (GCoM), which boasts over ten thousand 
member cities across the globe (2021). City networks are seen as a potential tool for improving 
outcomes of climate change governance, especially in the face of insufficient environmental 
action on the national or international level. These networks offer members benefits including 
additional financial resources, facilitating communication within the network, and encouraging 
policy experimentation and innovation.  
 Given the increased activity on the city level and the significance of cities to global GHG 
emissions levels, one could expect to see a reduction in global GHG emissions over the past 
several years. However, the opposite is true. As of 2019, global GHG emissions continued to rise 
for the third year in a row (United Nations Environment Programme [UNEP], 2020, p. 4). This 
begs the question: are city networks effective tools for addressing climate change at the city 
level? Furthermore, are global GHG emissions increases attributed to factors unrelated to the 
progress cities have made? Are city networks just another tool for “greenwashing” and appeasing 
the public’s cries for climate action? 
 This research will proceed as follows. First, the relevant themes in the existing literature 
surrounding city networks, their operations, and their effectiveness will be examined. Then, I 
will present the theoretical framework that underpins this study. Next, I will clarify what 
precisely is meant by effectiveness in this research and operationalize the measures that will be 
used to assess the emissions reduction actions taken by cities, namely: problem-solving capacity, 
scalability, durability, and influence of city networks. After clarifying these definitions, I will 
outline the methodology that will guide my analyses. An examination of the effectiveness of city 
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networks will then occur in two steps. First, I will conduct an OLS regression analysis to 
examine the statistical effect of C40 membership on the number of emissions reduction actions 
taken by all cities in EU Member States who reported their activities to the CDP in 2020, 
controlling for factors such as population, regional GDP, local and national political party 
stances, and the national reliance on fossil fuels and petroleum products. To supplement this 
statistical analysis that is rooted in output effectiveness, I will then conduct a comparative 
analysis of the actions taken by Lisbon, Portugal, a C40 member city, and nearby Sintra, 
Portugal, a non-member. The actions taken by these two cities will be examined through the lens 
of problem-solving capacity, scalability, durability, and the influence of city networks. I will 
conclude with a discussion of my findings and reflections on this research, suggesting possible 





CHAPTER 2: LITERATURE REVIEW 
 The existing literature primarily examines the ways in which city networks can and do 
influence the actions of member cities. However, the effectiveness of these networks is 
understudied. This section will review the main themes of existing research, including the 
relationship between multilevel governance and city action on climate change, the ways in which 
city networks can influence behavioral change in members, and the debate surrounding the 
effectiveness of city networks. 
 First, it is important to understand the implications of the multilevel context within which 
cities operate and address climate change. Cities generally have some degree of autonomy to 
govern climate change on the local level; policy decisions do not only come via a top-down 
mechanism, but they can also come from the bottom up (Bulkeley 2010; Deangelo and Harvey 
1998; Bai 2007). This allows cities, to some extent, to exert influence over climate change policy 
in the absence of national action. However, from sector to sector, the capacity of cities to reduce 
GHG emissions varies based on the competencies that cities are granted. For example, cities that 
have competencies for the direct provision of services related to transportation, energy, and 
waste often have a higher capacity for addressing climate change (Bulkeley 2010). While cities 
do not always have legal jurisdiction to create impactful climate policies themselves, they are 
able to implement informal initiatives that complement national and international climate 
policies that help cities deliver crucial emissions reductions (Deangelo and Harvey 1998). 
Furthermore, in the absence of national action, cities have, in several cases, stepped in to 
implement climate policy on a local level (Bulkeley 2010). Ultimately, cities do have some 
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capacity to reduce GHG emissions on a local level, though there are elements that remain outside 
of their control. While there are sectors that lay outside of the scope of their influence, cities 
remain critical actors to the development and implementation of climate policy in a multilevel 
context. 
 In the policy areas within which cities do have the capacity to affect change, they do so in 
a variety of ways. Generally, city networks rely on the process of governance by diffusion to 
influence the behavior of city governments (Hakelberg 2014; Rashidi and Patt 2017). Because of 
the non-hierarchical structure and non-legally binding nature of city networks, they must steer 
member behavior via soft forms of governance rather than hard forms, such as coercion. 
Furthermore, cities adopting climate policies face three particular barriers: lack of funding, lack 
of human resources, and information management (Ryan 2015). Consequently, city networks 
have developed several strategies through which they seek to influence member city behavior 
and overcome these barriers. For example, city networks provide opportunities for knowledge 
sharing among members: they make best practice information available to member cities, 
encourage mutual learning and the direct exchange of experiences (Kern and Bulkeley 2009; 
Busch et al. 2018; Betsill and Bulkeley 2004). Additionally, some city networks are able to 
provide financial support to members by directly funding projects, facilitating member 
cooperation in bidding for third-party funding, and implementing joint projects (Kern and 
Bulkeley 2009; Busch et al. 2018). Finally, some city networks utilize recognition, 
benchmarking, and certification to influence the behavior of their members (Kern and Bulkeley 
2009). Through the implementation of these strategies, city networks seek to accelerate the pre-
existing process of governance by diffusion to encourage the adoption of policies that reduce 
municipal GHG emissions in member cities. This process involves an “interdependent, but 
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uncoordinated” system of policy diffusion that is based on the flow of communication between 
policymakers (Elkins and Simmons 2005, p. 35). Under such a system, actors make policy 
decisions independently, but take into account the decisions of other actors. Governance by 
diffusion can occur without the influence of a connecting actor (i.e. a city network); however, 
city networks are designed in such a way that accelerates this process. This is primarily 
accomplished by improving communication and information channels between member cities, 
which encourages policy learning and imitation (Hakelberg 2014). 
Scholars are also concerned with the question of how effective these city networks have 
been in improving city-level environmental governance. Answering this question depends on 
several factors, including the definition of effectiveness that is employed. When assessing 
effectiveness in terms of increasing the adoption of climate policies by cities, several studies 
have found that city network membership has a significant, positive effect (Rashidi and Patt 
2017; Krause 2012; Lee and Koski 2014). Rashidi and Patt (2017) also found that networks that 
provide tailored policies to member cities, such as the C40 network, are even more effective. 
However, others challenge the assertion that city networks have been an effective tool for 
improving environmental governance for several reasons. Bansard, Pattberg, and Widerberg 
(2016) found that city networks: 1) often exclude developing regions that are important to the 
future of urban GHG emissions reduction, 2) are redundant replications of existing policy 
networks, 3) generally do not set targets that are more ambitious than existing emissions 
reduction commitments, and 4) do not include sufficient provisions for member city monitoring 
and reporting. Various factors can influence the effectiveness of city networks, including the 
political landscape in which the city is positioned. For example, interviews from civil servants 
suggest that there are politicians that try to “‘out-environment’” each other, and there are some 
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that adopt “pet projects” that are poorly conceived and more indicative of greenwashing (Burch 
2010, p. 7578). Other studies have found evidence that in some countries, the absence of federal 
environmental policies provides cities with an advantageous opportunity to take such action 
through city networks (Emelianoff 2014). This suggests that in countries where national political 
leaders are unsupportive of environmental issues, there is a pathway for increased local 
environmental action through city networks. 
There is not yet a clear answer on the extent to which, if at all, city networks are effective 
in improving city-level environmental governance. This research seeks to contribute to the 
debate by empirically examining the impact of membership on the frequency of emissions 
reduction activity by cities, adding a supplementary qualitative analysis to highlight the ways in 
which city networks influence urban climate policy development and implementation. The 
existing literature largely ignores less-quantifiable manifestations of effectiveness. By examining 
not only the statistical impact of membership on emissions reduction activity, but also the 
underlying qualities that can render such activity more or less impactful on urban emissions 
reduction, this research hopes to further our understanding of the ways in which city networks 





CHAPTER 3: THEORETICAL FRAMEWORK 
Sub-national and non-state actions are typically only valued for their quantifiable 
emissions reduction; however, there are other ways that these actions can impact environmental 
goals that are less quantifiable. Van der Ven, Bernstein, and Hoffmann (2017) and van den 
Bergh (2020) offer two theoretical approaches that enable a more comprehensive understanding 
of the effectiveness of sub-national and non-state environmental actions. These approaches not 
only expand on the definition of effectiveness of policies that has largely been restricted to 
quantifiable emissions reduction, but also connect conceptualizations of effectiveness to policies 
in a novel fashion. This research takes inspiration from each of these two approaches, ultimately 
developing a set of three components that, combined, provide a framework by which to evaluate 
the less-explored qualities of emissions reduction actions that influence their overall quality.  
Scaling and entrenchment are introduced as two novel ways to value sub-state and non-
state environmental actions by van der Ven and his colleagues (2017). The authors argue that in 
expanding the criteria by which we ascribe value to sub-state and non-state actions to include 
scaling and entrenchment, here referred to as durability, researchers can better account for not 
only the ways in which these actions can reduce GHG emissions, but also the ways in which they 
can promote transformative change (van der Ven et al. 2017). The capacity of an action to be 
consciously replicated, change conventional policy, or create avenues for similar future actions 
(scaling) and the capacity of an action to create effects that are lasting and difficult to undo 
(durability) is critical to the overall value of an action. 
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Van den Bergh (2020) decomposes evaluations of the effectiveness, and ultimately the 
quality, of environmental actions into three components: reach, capability, and stringency. These, 
he argues, constitute the most important elements when assessing a policy’s effectiveness, 
factoring in both what effects have emerged and what effects are possible as a result of taking 
such an action. Reach assesses who is impacted by a policy, capability assesses a policy’s 
fundamental ability to change behavior, and stringency assesses the ambition of a policy.  
By focusing on either one of these frameworks in isolation, key elements that contribute 
to the overall quality of an action are ignored. Both frameworks, however, offer important 
contributions to a better understanding of the value added via emissions reduction actions. This 
research draws upon elements from each framework to create a set of components that evaluate 
the quality of emissions reduction actions by cities: problem-solving capacity, scalability, and 
durability. By focusing solely on the components of effectiveness introduced by van den Bergh 
(2020), one misses the underlying qualities of an action that give it less-quantifiable value, such 
as scalability and durability. The framework put forth by van der Ven et al. (2017) is meant to 
complement such analyses of effectiveness. Here, I combine the components of effectiveness in 
van den Bergh’s (2020) framework into an action’s problem-solving capacity. The problem-
solving capacity of an action takes into account its ambition, the scope of emissions that it 
addresses, and its capacity to influence behavior via enforcement and oversight mechanisms. The 
scalability, or the capacity for an action to be replicated elsewhere or recreated on a different 
level of governance, is included from the framework of van der Ven et al. (2017). Finally, I 
assess actions’ levels of durability. This component will address the potential longevity of an 




CHAPTER 4: OPERATIONALIZATION 
A. EFFECTIVENESS 
A core question that guides research examining non-traditional governance systems is 
that of effectiveness. Different governance systems, such as governance networks, are typically 
created to serve a specific purpose and often to solve a problem; naturally, it is logical to 
question whether or not they have been successful in doing so. Factors such as a system’s 
purpose and the data that are available help shape decisions on which conceptualization of 
effectiveness to employ. Furthermore, different definitions offer different analytical benefits and 
insights. Here, I will highlight several common understandings of effectiveness, ultimately 
explaining the decisions made for this research.  
 Perhaps the most straightforward approach to conceptualizing effectiveness is the 
capacity to solve problems. Under this definition, a system is considered effective if it 
successfully solves the problem that necessitated its creation (Young and Levy 1999, Young 
2011, Underdal 2008). For example, in the case of city networks, a network would be considered 
effective if it caused a reduction in city-wide GHG emissions, which would ultimately contribute 
to global GHG emission reduction. Mitchell (2008) understands effectiveness similarly, using a 
conceptualization that measures how much a system contributed to any progress made toward a 
goal. While this approach is “intuitively appealing” (Young and Levy 1999, p.4), there are many 
practical and conceptual issues that come along with relying upon an understanding of 
effectiveness that exclusively focuses on problem-solving capacity. Practically, an assessment of 
the problem-solving effectiveness of a governance system seeking to combat climate change 
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requires ample data on complex systems and processes that are often unavailable, incomplete, or 
inconsistent (Helm and Sprinz 2000; Young and Levy 1999). Regarding climate change and 
emissions data, measurements are often inconsistent among reporting entities, entities are not 
always monitored to ensure accurate reporting, and the tangible effects tend to lag behind the 
actions taken, often by years. Furthermore, with an issue as pervasive as global climate change, 
not all actions taken to mitigate climate change that affect emissions levels are performed 
exclusively within the confines of a given governance system, in this case a city network. These 
issues all blur the causal relationship between the system and problem-solving, presenting 
substantial analytical challenges for researchers.  
 Effectiveness can also be understood in terms of the extent to which a system facilitates 
behavioral changes that contribute to an overall goal of the system (Young and Levy 1999). This 
is distinguished from problem-solving effectiveness because the object of evaluation is not to 
what extent the problem is solved, but rather if the system facilitated changes (in individuals, 
states, businesses, etc.) that contribute to its overall goal. For example, city networks designed to 
mitigate climate change would be considered effective if their services led to changes in city 
behavior that reduced GHG emissions. This approach utilizes a more flexible definition of 
effectiveness that accounts for the complexity of many modern environmental governance 
systems. However, this conceptualization is rather difficult to measure qualitatively and even 
more difficult to quantify. Comprehensive analytical frameworks would be required to 
appropriately evaluate effectiveness using this approach.  
 Finally, some scholars conceptualize effectiveness in terms of what is produced as a 
result of a given governance system’s influence or actions. This understanding, also known as 
output effectiveness, can manifest as regulations passed, decisions made, or policies created, 
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among other things. This list is by no means exhaustive but provides a basic understanding of 
what can be considered outputs by which to measure a governance system’s effectiveness. While 
conceptualizing effectiveness in this manner is sometimes considered “less ambitious” (Young 
and Levy 1999, p. 4), there are many practical benefits to doing so. For example, the data 
accessibility issues presented in a conceptualization rooted in problem-solving do not pose as 
much of a problem here. Data on outputs, be it for a government entity, non-governmental 
organization, or business, are often publicly available to researchers. Furthermore, output 
effectiveness analyses do not necessarily rely upon the self-reporting of a regime, which can be 
biased and misrepresented somewhat easily. This allows researchers the ability to more 
thoroughly examine questions related to output effectiveness. However, with regard to 
governance networks in particular, the outputs produced can be difficult to quantify in a way that 
truly captures their general effectiveness (Sørensen and Torfing 2009). To overcome the 
conceptual disadvantages of this approach, scholars have developed supplemental qualitative 
approaches to assessing effectiveness that illuminate non-quantifiable elements that contribute to 
a governance system’s overall effectiveness (van der Ven et al. 2017; van den Bergh 2020).  
 This research will understand effectiveness in terms of the output of emissions reduction 
actions taken by cities, as well as as a function of the quality of those actions. The C40 network 
will be considered an effective tool for climate change governance if its services and network 
benefits lead member cities both to take more actions to reduce GHG emissions and to take 
higher quality actions to reduce GHG emissions, compared to non-members. This approach 
avoids the practical issues that arise with regard to data availability under a definition of 
effectiveness rooted in the quantification of GHG emissions reduction in cities. However, not all 
actions to reduce GHG emissions are created equally. Some cities take actions that do little to 
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substantively reduce their GHG emissions, to make themselves appear “greener” without taking 
on the costs of real change. To combat this conceptual issue, I will supplement my analysis of 
output effectiveness with a comparative qualitative analysis of the actions taken by Lisbon and 
Sintra. Modifying the theoretical approaches to assessing effectiveness developed by van der 
Ven, Bernstein, and Hoffmann (2017) and van den Bergh (2020), I break the quality of the 
emissions reduction actions taken by cities down into three components: problem-solving 
capacity, scalability, and durability. In addition, to examine the effect of membership in a city 
network upon these components, I will assess emissions reduction actions for evidence of 
influence by city networks. This supplementary analysis will highlight the differences between 
policies facilitated by city networks and policies that are implemented independently of city 
networks. 
B. PROBLEM-SOLVING CAPACITY 
Actions taken by cities to reduce GHG emissions vary substantially in their maximum 
capacity for affecting change. Stemming from the overall goal of mitigating climate change, this 
component of the quality of emissions reduction actions evaluates the actions’ potential to affect 
change in such a way that reduces cities’ GHG emissions or otherwise contributes to their efforts 
to meaningfully combat climate change. This component, however, is often difficult to quantify 
and will therefore be based largely on various assessments of the specific action, when possible, 
and assessments of similar actions when not possible. Some city-level differences can also 
influence the problem-solving capacity of an action. For example, in cities that have robust 
public transportation systems, converting public transportation fleets to electric vehicles from 
those that rely on fossil fuels will have a bigger impact on overall city-wide GHG emissions 
compared to a city that relies more on residents’ personal vehicles for its transportation system. 
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Similarly, in a city that has a weaker public transportation system, an action that leads to reduced 
personal vehicle usage by residents would have a higher problem-solving capacity. The influence 
of city networks is expected to improve the problem-solving capacity of emissions reduction 
actions. Through knowledge-sharing processes, members of city networks have access to various 
examples of city-level actions taken by their peers or developed by the city network that have 
increased potential for successfully reducing GHG emissions.  
C. SCALABILITY 
A commonly undervalued component of the impact of city-level policies is their 
replicability and scalability. Information and best practice sharing are key benefits touted by city 
networks like C40. By developing a policy that is applicable in other contexts (in a different city 
or scaled up to the regional level, for example) the cost of implementation is reduced for other 
cities that are interested in adopting the policy. In an attempt to measure this concept, van der 
Ven, Bernstein, and Hoffmann (2017) developed indicators for identifying different types of 
scaling in policies. Scalability will refer to how replicable an action is in another city or scaled 
up to a different level. Scalability will manifest in policies if they expand the geographical scope 
of a policy, improve resources dedicated to a policy, open opportunities for further intervention 
in the future, or if it has been explicitly replicated elsewhere.  
D. DURABILITY 
Emissions reduction actions taken by cities will also be evaluated for their durability. 
Durability here will be understood as how likely a policy or action is to continue to stay in place 
over time. Actions that are durable will have a stronger impact on a city’s GHG emissions than 
actions that are not durable. For example, if a policy requires a legislative majority to overturn it, 
this policy is durable because it is relatively difficult to “undo” the policy once it has been 
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implemented. Conversely, if there are no legislative barriers to reversing a policy or ending a 
program, the policy is not considered durable because it can be undone relatively easily. In a 
similar vein, van der Ven, Bernstein, and Hoffmann (2017) emphasize the reinforcing qualities 
of policies that help them to become entrenched, or more durable. For example, if a government 
decides to change streetlights to LED bulbs, the energy savings over time make it more 
expensive for a future government to decide to switch back to less energy-efficient bulbs (van 
der Ven et al. 2017, p. 9). Durable policies potentially create a longer-lasting impact on a city’s 
GHG emissions over time than policies that are more easily undone or that do not reinforce 
themselves.  
E. INFLUENCE OF CITY NETWORKS 
Finally, to assess the impact of city network membership on the emissions reduction 
actions taken, each action will be evaluated for the extent to which it is connected to the work of 
city networks. The regression analysis focuses only on the impact of C40 network membership; 
however, this component will account for any visible connection to a city network to explore the 
general effect of city network membership on emissions reduction actions. The emissions 
reduction actions taken by Sintra are expected to have very minimal, if any, evidence of 
influence by a city network; conversely, Lisbon is expected to demonstrate a moderate to high 
level of influence by a city network, and the C40 network in particular.  
All of the components discussed above are deeply interconnected. Furthermore, weakness 
in one component could be more or less significant overall depending on the strength of other 
elements of an emissions reduction action. Ultimately, the problem-solving capacity of an action 
has the largest influence on overall quality because this element contributes most substantially to 
the overall impact of the emissions reduction actions. For example, an action taken that is highly 
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durable, but has little problem-solving capacity will not be as effective as a policy that has 
substantial problem-solving capacity but is less durable. However, because there are elements of 
effectiveness that cannot be captured by only examining the problem-solving capacity of an 
action, the other elements still play an important role. For example, an action that has both a 
moderate problem-solving capacity but a high level of durability or scalability will still be 
moderately effective because of the potential impact on emissions reduction over time, compared 
to an action that has a high problem-solving capacity but that could easily be undone or is 
incredibly difficult to replicate elsewhere. All of these factors will be taken into consideration to 




CHAPTER 5: METHODOLOGY 
To address the question at hand, I employ a mixed-methods analytical approach. First, a 
quantitative analysis is conducted to assess the statistical significance of C40 membership on the 
output of emissions reduction actions in cities across the European Union. This will take place in 
the form of a linear regression of C40 membership on emissions reduction actions taken. This 
first step seeks to address the question of whether city network membership increases the number 
of actions taken to reduce GHG emissions compared to non-members. This component of the 
effectiveness is most directly connected to the influence of city networks upon the problem-
solving capacity of city actions. By taking more actions, cities presumably increase their ability 
to reduce GHG emissions, provided that the actions themselves can contribute meaningfully to 
this goal. To better understand the non-quantifiable effectiveness of the emissions reduction 
actions taken by cities, I will then conduct a comparative qualitative analysis of the actions taken 
by two cities, Sintra and Lisbon. This two-pronged approach will help to mitigate the theoretical 
issues that arise from examining effectiveness in terms of output without regard for the quality of 
said output. Understanding effectiveness solely in terms of raw output glosses over important 
differences in the quality of outputs. In this case, it could mean the difference between 
meaningful change in environmental governance and simple greenwashing.  
 A variety of data is needed to thoroughly assess the impact of C40 membership on 
emissions reduction actions taken by cities. The analysis to follow includes variables for C40 
membership status, number of emissions reduction actions taken, city population, regional GDP, 
the mayor’s political affiliation, the largest political party in the national legislature, and the 
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national energy mix. For the second step of this analysis, detailed information about the actions 
taken and their effects will be taken from media sources and the cities’ government publications, 
among others.  
 Data from various sources were compiled by the author into a dataset for this research. 
The primary data source used in this research is the 2020 - Cities Emissions Reduction Actions 
dataset that was collected in partnership by CDP (formerly the Carbon Disclosure Project) & 
ICLEI - Local Governments for Sustainability, which contains, among other things, all public 
data on cities’ self-reported emissions reduction actions in 2020. This dataset also includes city 
population data that are used for this analysis. C40 membership was determined using the C40 
public list of members. To control for the effect of city and national politics on the number of 
emissions reduction actions taken by cities, I utilized the 1999-2019 Chapel Hill Expert Survey 
(CHES) trend file. From this dataset, only data from 2019 was used as it was the most recent data 
available. In 2019, 421 experts evaluated 277 political parties across Europe and quantified party 
positions on various political issues. From the CHES dataset, I used data quantifying the left-
right political placement and importance of the environment for the mayor’s political party and 
the largest political party in the national legislature for each of the cities that reported emissions 
reduction actions to the CDP. Finally, regional GDP data and national energy mix data were 
gathered from the Eurostat Gross Domestic Product (PPS per inhabitant), 2019 interactive map 
and the Eurostat Simplified Energy Balances data set (2018), respectively.  
 For the statistical analysis, cities were included based on their self-reporting of emissions 
reduction actions to the CDP & ICLEI in 2020 as well as their geographic location. This research 
is concerned with cities in the European Union due to the high number of city network members 
in the region compared to other global regions. Therefore, cities were included if they self-
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reported emissions reduction actions to the CDP and if their country was a member of the 
European Union in 2020. This notably excludes cities in the United Kingdom, which contained 
several cities reporting to the CDP & ICLEI, but which officially left the EU on January 31, 
2020. Additionally, there were several cases within reporting cities in which their mayor or 
leading figure was either an independent or a member of a party that was not included in the 
1999-2019 Chapel Hill Expert Survey (for example, small regional parties with no national 
representation were not included). In these cases, the sample mean was substituted for missing 
values in order to include as many cases as possible in this analysis. 
 For the comparative analysis, the emissions reduction actions taken by Lisbon, Portugal 
and Sintra, Portugal are compared for their problem-solving capacity, scalability, durability, and 
the influence of city networks. To evaluate these qualities for each action, I conduct a systematic 
review of relevant academic and professional sources that assess potential costs and benefits of 
city-level environmental actions, among other factors. When possible, assessments of the 
specific emissions reduction actions in question are used, and when not possible, assessments of 
similar actions are used. 
These cities were chosen because they are similar in many ways, which facilitates the 
comparability of the two for analysis. For example, the populations of Lisbon and Sintra are 
somewhat similar in size, with Lisbon housing 547,733 residents and nearby Sintra housing 
391,402. Their mayors also belong to the same political party, the Partido Socialista (PS), and 
while individual differences in political beliefs may exist between the two, their party platform is 
identical. The two cities are located very near one another and therefore also share the same 
regional GDP. Finally, because the two cities are in the same country, they rely on a similar 
energy mix. While these cities are similar in many ways that benefit a comparative analysis, 
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there are also possible spillover effects stemming from these similarities. The party affiliation of 
the mayors and their geographic proximity could result in unrecorded collaboration outside of 
the arena of a city network that cannot be captured in this analysis. These potential spillover 
effects inhibit the ability of this research to make definitive conclusions regarding the impact of 
city networks on the quality of emissions reduction actions; however, the comparison can still 
provide a useful supplement to the regression analysis by illuminating some of the effects of city 
network membership on policy development and implementation. This comparison can also help 
guide future research which can better account for potential spillover effects. Taking into account 
all of these factors, Lisbon and Sintra provide the best available comparison of the reporting 
cities to most effectively isolate the role that city network membership plays in the quality of 
emissions reduction actions taken.  
A. VARIABLES 
In the following section, I will discuss the variables used in the regression analysis to 
follow. Table 1 presents the relevant descriptive statistics for each variable. 
C40 MEMBERSHIP 
The independent variable in this study is the status of C40 membership by a city. This 
variable is binary, coded 0 for cities that were non-members at the time of reporting and 1 for 
cities that were members at the time of reporting. This variable does not capture the length of 
membership, which could also potentially have an impact on the number of emissions actions 
taken. This study only examines the effect of membership in the C40 network; therefore, 
membership in other networks is not included as a variable in this analysis. Of the 105 EU cities 
used in this regression, 15 of them, roughly 14.2 percent, were members of the C40 city network 
in 2020 and reported data to the CDP & ICLEI. It is important to note that C40 membership is 
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potentially endogenous to other variables, including, for example, a city’s ecological policies. 
While that is outside of the scope of this research, future studies would benefit from examining 
this possibility. 
TABLE 1 – DESCRIPTIVE STATISTICS OF VARIABLES 
Variable Obs. Mean Median Std. Dev. Min Max 
C40 15      




105 11.38 5.00 17.40 1.00 104.00 
Population, 
ranked 
105      
Regional GDP 105 33.15 32.00 10.43 13.70 63.00 
Local Party L/R 105 5.11 4.78 1.79 0.88 9.05 
Local Party 
Environment 
105 5.07 4.92 1.28 1.54 7.94 
National Party 
L/R 
105 4.73 4.13 1.31 2.08 7.62 
National Party 
Environment 
105 4.59 4.38 1.41 2.44 8.68 
Fossil Fuel Pct 105 12.27 10.70 12.15 1.90 71.60 
Petroleum Pct 105 37.11 40.90 9.11 6.50 52.40 
Source: Bakker et al. (2020); CDP & ICLEI (2020); Eurostat (2018); Eurostat (2019) 
EMISSIONS REDUCTION ACTIONS 
The dependent variable in this analysis is the number of emissions reduction actions 
taken by cities in the EU. This variable represents the raw number of actions to reduce GHG 
emissions taken and reported to the CDP & ICLEI in 2020 by cities voluntarily. The number of 
actions taken by cities ranged from a minimum of 1 to a maximum of 104. The median number 
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of actions taken by reporting cities was 5, with a mean of 11.38, indicating that there is a positive 
skew due to outlier cities that took substantially more GHG emissions reduction actions. While 
the quality of these actions is not accounted for in the regression analysis, the comparative 
analysis of actions taken by Sintra and Lisbon seeks to examine the variation in overall quality of 
actions as well as the influence of city network membership.  
POPULATION 
 This variable will be used as a control to better isolate the effect of C40 membership on 
emissions reduction activity. The size of a city’s population has the potential to impact emissions 
reduction activities and therefore must be controlled for in statistical analysis. For example, 
larger, more populous cities might have better access to government resources designed to help 
improve environmental governance which would reduce the cost of taking action to reduce GHG 
emissions compared to a smaller city that might have less access to those resources. The 
population size of cities included in this analysis varied substantially. The smallest city that 
reported emissions reduction action was Ærøskøbing, Denmark, with 6,058 residents, and the 
largest was Berlin, Germany, with 3,644,800 residents. The median population was 147,892 and 
the mean was roughly 385,527, once again indicating that there is a positive skew due to large-
population outliers made up of the major European cities. To account for this skew, this research 
uses relative rankings of populations in the sample rather than raw numbers. This better 
normalizes the errors produced by having high-end outliers. The largest city was ranked as 1 and 
the smallest city was ranked as 105. Therefore, in the analysis, a negative relationship would be 




 This variable will be used to control for the relative wealth of cities included in this data. 
In a similar manner to the ways in which population can affect the emissions reduction activities 
of cities, GDP and wealth, more generally, improves access to resources that facilitate GHG 
emissions reduction activity. Wealthier cities are more easily able to spend on emissions 
reduction activity compared to their less-wealthy counterparts. While city-level GDP data would 
perhaps better control for this factor, that data is relatively inaccessible as it is not often 
measured and reported. However, data on the GDP of regions across the EU is maintained and 
reported by Eurostat. This information is a better control than national GDP as it controls for 
differences between cities of the same country. Regional GDP of cities reporting emissions 
reduction activity ranged from a minimum of €13,700 per capita to a maximum of €63,000 per 
capita. The median regional GDP was €32,000 per capita and the mean was €33,147.62 per 
capita, indicating a slight positive skew. 
LOCAL GOVERNING POLITICAL PARTY 
 The political affiliation of a city’s mayor or equivalent figure has an impact on the 
number of actions taken in a city as well as membership in a city network. These figures often 
spearhead the initial decision to join a city network and can influence the enthusiasm with which 
their city pursues environmental initiatives. To control for this factor, I use data from the 1999-
2019 Chapel Hill Expert Survey trend file (Bakker et al. 2020). The party of the mayor of each 
city in 2020 was identified and the relevant measures, the left-right position of the party and the 
party’s position on environmental sustainability, from the expert survey were used. The 
quantified left-right position of political parties placed parties on a scale from 0-10, with 0 
indicating an extremely left position, 5 indicating a central position, and 10 indicating an 
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extremely right position. Parties’ positions on environmental sustainability were also measured 
on a scale from 0-10, with 0 indicating that the party “strongly supports environmental protection 
even at the cost of environmental growth” and 10 indicating that the party “strongly supports 
economic growth even at the cost of environmental protection” (Bakker et al. 2020, p. 28). The 
left-right political placements of the local governing parties ranged from extremely left (0.875) to 
extremely right (9.05). The median left-right placement for local governing parties was 4.77 with 
a mean of 5.11, indicating that there were some farther-right outliers introducing a positive skew. 
The local governing parties’ positions on sustainability and the environment followed a similar 
pattern. These ratings ranged from 1.54, indicating strong support for sustainability, to 7.94, 
indicating a stronger preference for prioritizing the economy over sustainability. The median 
local governing party’s position on sustainability was 4.92, and the mean score was 5.06, 
indicating relatively neutral stances on sustainability and environmental issues.  
NATIONAL GOVERNING POLITICAL PARTY 
 The national politics of a country can similarly influence the GHG emissions reduction 
actions of a city. In the face of an unsupportive national government, cities who choose to pursue 
aggressive environmental actions can be met with backlash from their national governments in 
such a way that discourages cities from doing so. Conversely, unsupportive national 
governments could drive cities to join city networks to demonstrate their individual commitment 
to environmentalism, in a similar manner to what many cities in the United States did when the 
national government left the Paris Climate Agreement (Tabuchi and Fountain 2017). To control 
for this factor, the largest political party in the national legislature was identified based on raw 
numbers. In unicameral systems, the largest party by number of representatives was identified; in 
bicameral systems, the number of party representatives in both houses was calculated and the 
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party with the largest number of representatives was used. As done to measure local governing 
party factors, I used data measuring the left-right placement of the largest national legislative 
party and their position on sustainability from the 1999-2019 CHES dataset, using the most 
recently available data by party. National governing parties’ left-right positions ranged from 2.08 
to 7.62, overall more moderate than their local governing counterparts. National governing 
parties generally tended to be more politically left than their local counterparts as well, with a 
median left-right placement of 4.12 and a mean of 4.72. National governing parties’ positions on 
sustainability ranged from 2.44, indicating somewhat strong support for sustainability, to 8.68, 
relatively strong support for economic growth over environmental issues. The median score for 
the national governing parties’ position on sustainability was 4.38, and the mean was 4.59, 
indicating that on average, national governing parties showed slight support for environmental 
issues over economic ones.  
NATIONAL ENERGY MIX (RELIANCE ON FOSSIL FUELS/PETROLEM PRODUCTS) 
 Finally, a nation’s reliance on non-renewable energy sources may influence a city’s GHG 
emission reduction activity and must be controlled for. Cities whose countries rely heavily on 
fossil fuels and petroleum products for their energy are potentially less likely to take actions that 
directly combat that energy system for various reasons. For example, it is much more costly to 
step away from the production and consumption of solid fossil fuels for cities that currently rely 
heavily on those energy sources than it is for cities whose countries rely on nuclear energy or 
renewable energy sources, since those systems are already in place. Here, I will focus on national 
reliance on solid fossil fuels and petroleum products, as those have the highest GHG emissions 
of the energy sources used and tracked by the European Union. The percentage of energy 
available from solid fossil fuels nationally ranged from 1.9 percent in Latvia to 71.6 percent in 
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Estonia, with a median of 10.7 percent of available energy stemming from solid fossil fuels. The 
percentage of energy available from petroleum products ranged from 6.5 percent in Estonia to 
52.4 percent in Greece. The median percentage of energy available from petroleum products in 




CHAPTER 6: ANALYSIS 
A. REGRESSION ANALYSIS OF EMISSIONS REDUCTION ACTIONS ON C40 MEMBERSHIP 
 This section presents the results of the OLS regression of emissions reduction actions on 
C40 membership with various controls, summarized in Table 2. I will analyze each model 
presented, highlighting, in particular, the relationship between C40 membership and emissions 
reduction actions, found to be significant and positive in each case. I will then discuss the 
findings related to the control variables and their alignment with expectations from the literature, 
addressing possible drivers of divergence from expectations. 
MODEL 1 
Model 1 is a linear regression of output effectiveness (represented by number of 
emissions reduction actions) on C40 membership, controlling for no other factors. Based on this 
preliminary model, non-C40 member cities in this sample took, on average, roughly 9 emissions 
reduction actions in 2020. Members of the C40 network, however, took roughly 16 additional 
actions, a substantial increase in output. The effect of C40 membership in this model is 
statistically significant, providing initial support for the hypothesis that in a comparison of cities, 
those that are members of the C40 network have a higher level of output effectiveness, as 
measured by emissions reduction actions, than those that are non-members. This model explains 
roughly 10 percent of the variation in output effectiveness between cities in the sample used. 
Therefore, C40 membership alone does not provide a particularly robust explanatory value; 




TABLE 2 - REGRESSION OF EMISSIONS REDUCTION ACTIONS TAKEN ON C40 
MEMBERSHIP 
Variable Model 1 
Coefficient 
(std. error) 
Model 2 Model 3 Model 4 
C40 16.28 (4.61)*** 14.83 (4.79)** 18.56 (4.90)*** 19.83 (4.89)*** 
Population  -0.13 (0.05)* -0.14 (0.05) ** -0.13 (0.05)* 
GDP  0.09 (0.16) 0.17 (0.16) 0.12 (0.16) 
Local Party L/R   -0.50 (1.4)  -0.67 (1.40) 
Local Party 
Environment 
  4.09 (2.00)* 3.95 (2.00) 
National Party 
L/R 
  1.03 (1.60) 0.71 (1.60) 
National Party 
Environment 
  -3.49 (1.45)* -2.51 (1.55) 
Fossil Fuel Pct    -0.24 (0.16) 
Petroleum Pct    -0.40 (0.20)* 
Intercept 9.06 (1.74)*** 13.06 (6.23)* 3.58 (10.99) 20.95 (13.76) 
     
N 105 105 105 105 
Adj. R-Squared 0.10 0.14 0.21 0.23 
Source: Bakker et al. (2020); CDP & ICLEI (2020); Eurostat (2018); Eurostat (2019) 
*=p<0.05, **=p<0.01, ***=p<0.001 
 
MODEL 2 
 Model 2 is a linear regression of emissions reduction action output on C40 membership, 
controlling for city population size and regional GDP. This model shows that when controlling 
for demographic factors such as population size and wealth (in terms of regional GDP), the 
magnitude and the significance of the effect of C40 membership on output effectiveness shifts. 
In this model, non-C40 member cities took roughly 13 emissions reduction actions in 2020, 
 30
whereas C40 member cities took almost 28 emissions reduction actions. This means that on 
average, controlling for population size and regional GDP, C40 member cities took almost 15 
more actions to reduce city-wide GHG emissions than their non-member counterparts.  
 As expected, as cities’ population sizes decrease, this model indicates that the number of 
actions taken to reduce GHG emissions also decreases. The relationship between regional GDP 
and output effectiveness aligns with expectations. In this sample, roughly one additional 
emissions reduction action is taken by cities for every eleven-thousand-euro per capita increase 
in regional GDP. While the magnitude of this effect is relatively small, and the relationship is not 
statistically significant, more robust data could help improve the certainty of the relationship 
between wealth and output of emissions reduction actions.  
 Model 2 provides slightly more explanatory value for the variation in output effectiveness 
among cities in this sample compared to Model 1. Here, the adjusted R-squared value increases 
from 0.10 to 0.14, indicating that roughly 14 percent of the variation in output effectiveness can 
be attributed to the variables outlined in this model. Including demographic factors such as 
population size and regional GDP improved the robustness of the regression of output 
effectiveness on C40 membership; including further controls for political and energy mix  
variables should continue to provide a stronger explanation of the relationship at play. 
MODEL 3 
 Model 3 represents a linear regression of emissions reduction action output on C40 
membership, controlling for city population size, regional GDP, the left-right political placement 
of the local and national governing parties, and the quantified prioritization of sustainability and 
environmental issues of the local and national governing parties. Model 3 indicates that, 
controlling for those factors, non-C40 member cities in this sample took, on average, 3.5 actions 
to reduce GHG emissions in 2020. By contrast, C40 member cities took more than six times as 
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many actions to reduce GHG emissions in the same time frame. Once again, this relationship is 
statistically significant, and I am able to reject the null hypothesis that there is no relationship 
between C40 membership and emissions reduction action output by cities. 
In this model, as in Model 2, the relationship between city population size and output 
effectiveness aligned with expectations. The magnitude of this relationship is similar to what it 
was in Model 2, and the relationship remains statistically significant. The effect of wealth on a 
city’s output effectiveness is once again not statistically significant in this model; however, the 
magnitude is almost twice what it was for the effect of regional GDP in Model 2.  
This model factors in additional control variables for political factors. The left-right 
placement on a scale of 1, being extremely left, to 10, being extremely right, of the local 
governing party and the national governing party is included. The policy positions on 
environmental issues for the local and national governing parties are also included. The left-right 
positioning of neither the local nor the national governing parties was statistically significant in 
this model. Furthermore, they had opposing directional effects: the local party’s left-right 
placement had a negative effect on actions taken while the national party’s left-right placement 
had a positive effect on actions taken. For every 2 points more politically “right” the local 
governing party was, one fewer action was taken on average, which aligns with expectations. 
Typically, political parties on the left tend to be associated with more environmentally friendly 
policies. Therefore, it is expected that as parties become more politically right, the number of 
actions they would take to mitigate climate change would decrease. However, for every 2 points 
more politically “right” the national governing party was, 2 additional actions were taken. Rather 
than inhibiting city action as originally expected, a more politically right national government 
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could inspire cities to take increased action in a similar fashion to the way international gridlock 
on environmental issues spurred more localized environmental governance initially. 
Interestingly, the opposite effect is found between the local and national governing 
parties’ positions on environmental issues. On the local level, the effect of the governing party’s 
environmental stance is 4.09. This indicates that as parties’ support for environmental issues 
decreases by one point, cities take 4 additional actions. This contradicts the expected negative 
relationship between the local governing party’s positioning on environmental issues and output 
effectiveness. By contrast, the national governing party’s environmental position behaves as 
expected: for every one point less supportive of environmental issues a party is, roughly 3.5 
fewer actions are taken, on average. Both of these effects are statistically significant. The inverse 
effects between the local and national governing parties’ positions on the environment are 
puzzling. It might be the case that on the local level, this relationship exists as a manifestation of 
greenwashing. In this scenario, local governments that are less supportive of environmental 
issues would take more actions that qualify as emissions reduction actions but lack structural 
qualities that would enable them to affect meaningful change. To better understand this statistical 
relationship, a supplementary analysis of the quality of emissions reduction actions is needed and 
will be presented in the following section. Overall, this model provides a stronger explanation of 
the variation in output effectiveness than the previous models. Here, roughly 21 percent of 
variation is explained by the factors presented. This model continues to support this research’s 
hypothesis that membership in the C40 city network had a positive impact on the number of 





 Model 4 is a linear regression of emissions reduction actions on C40 membership 
controlling for all previously mentioned variables, as well as the national percentage of the 
energy mix that comes from fossil fuels and the percentage that comes from petroleum products. 
In this model, non-C40 member cities took an average of almost 21 actions to reduce GHG 
emissions. C40 member cities, however, still took a substantially higher number of actions. This 
model indicates that C40 member cities took, on average, nearly twice as many (41) emissions 
reduction actions. This relationship is once more statistically significant to the 0.001 level, 
allowing me to reject the null hypothesis that there is no relationship between C40 membership 
and a city’s output effectiveness in terms of emissions reduction actions. 
 The control variables in this model have somewhat similar magnitudes and directionality 
in their effects on emissions reduction actions taken as they have in previous models. Here, the 
directionality and magnitude of the effect of population size on output effectiveness remains 
similar to past models and is statistically significant. The effect of regional GDP on emissions 
reduction actions is not statistically significant; however, this variable does behave as expected 
in this model. There is a small, positive relationship between regional GDP and the number of 
emissions reduction actions in this sample. The left-right placement of the local and national 
governing parties maintained their directionality from Model 3, which was contradictory to 
expectations. Here, the magnitude of the effect of the left-right political placement of the local 
governing party was slightly larger than in Model 3; however, the relationship was not 
statistically significant. The magnitude of the effect of the left-right placement of the national 
governing party was slightly smaller than the effect in Model 3. This effect continues to defy the 
expectation of a negative relationship between the left-right placement of the national governing 
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party and the number of emissions reduction actions taken. In this model, the directionality of the 
relationships between the local and national governing parties’ stance on environmentalism and 
the emissions reduction actions are similar to what they were in Model 3. Here, the stance of 
both the local and national parties on environmental issues had a slightly smaller effect on the 
output by cities than they did in Model 3, and the effects were not significant.  
 Finally, this model includes control variables to account for the energy mix of the 
countries whose cities are included in this data. The effect of the percentage of energy sourced 
from fossil fuels aligns with expectations in terms of the directionality of the relationship: for 
every 4 additional percent of a country’s energy that is sourced from fossil fuels, cities within 
that country took roughly one fewer action to mitigate the effects of climate change in 2020. This 
effect is not statistically significant, however. The percentage of energy sourced from petroleum 
products, on the other hand, did have a statistically significant, negative effect on the number of 
emissions reduction actions taken by cities. Here, for every additional two percent of energy 
sourced from petroleum products, one fewer action was taken. These effects, in particular the 
effect of petroleum product reliance, provide evidence that supports the theory that cities in 
countries who rely more on unsustainable sources of energy are less likely to take action that 
directly combats that energy mix.  
 Overall, Model 4 provides the most complete picture of what influences variation in the 
output of emissions reduction actions by cities in this sample. The adjusted R-squared value for 
this model indicates that roughly 23 percent of variation can be explained by the variables 
presented. While this model by no means explains the majority of variation in output by cities, it 
is substantial. Several factors could account for the remaining variation. It is possible that city 
network membership, more generally, could account for additional variation than is accounted 
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for by just examining C40 membership.  Additionally, because politicians often aim to please 
their constituents to improve their chances at being re-elected, the level of public support for 
given environmental initiatives could also influence the variation in output. Finally, it is also 
possible that the COVID-19 pandemic during 2020 had an impact on the emissions reduction 
activities taken based on the severity of the effects of the pandemic in a given city. While any 
number of factors could account for the remaining variation, the variables outlined here provide 
a sufficient level of explanation for this research. Furthermore, given that the effect of C40 city 
network membership was statistically significant to the 0.001 level (in all but one model, in 
which it was significant to the 0.01 level), I reject the null hypothesis that there is no relationship 
between C40 membership and emissions reduction actions, and find that the effect of C40 
membership is robust to the controls imposed in this analysis. 
This provides preliminary support for the argument that C40 membership helps cities 
take more actions to reduce GHG emissions; however, the directionality of this relationship is 
not conclusive. It is still quite possible that cities that join C40 are already leaders on 
environmental issues prior to joining the network. While the statistical significance is promising, 
further analysis is evidently needed. This statistical analysis has shown that, in terms of the raw 
number of emissions reduction actions taken, C40 membership positively and substantially 
improves cities’ actions in this sample;  
B. COMPARATIVE ANALYSIS OF EMISSIONS REDUCTION ACTIONS BY SINTRA AND 
LISBON 
 
The following section sets out to conduct a systematic analysis of the quality of the 
actions taken by two cities that reported emissions reduction activity to the CDP & ICLEI in 
2020: Sintra, Portugal, and Lisbon, Portugal. Geographically situated near each other, these cities 
are similar in many ways. Lisbon, the capital of Portugal, houses slightly more than half of a 
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million residents; Sintra is home to nearly 400,000 residents. Because both cities are in the same 
region of Portugal, their regional GDP is identical, though it is likely that Lisbon has relatively 
more wealth as it is the national capital. Furthermore, the mayors of both cities belong to the 
Socialist Party, meaning that the local governing party has the same left-right placement and 
prioritization of environmental issues. Additionally, since they are both Portuguese cities, their 
national governing party is the same, allowing us to hold this variable constant. All of these 
factors allow for a relatively isolated examination of the quality of the emissions reduction 
actions taken in both cities during 2020. As previously noted, the similarities of these cities do 
present potential spillover effects due to their mayors’ political party affiliation and their 
geographic proximity; however, these cities remain the best available for a comparison between 
a C40 member city and a non-member. 
In 2020, the government of Sintra took eight actions to reduce GHG emissions and 
mitigate the effects of climate change, while the government of Lisbon took four. Of these 
actions, the two most impactful from each city will be compared for their problem-solving 
capacity, scalability, durability, and the evident influence of city networks. In Sintra, actions 
centered around three main themes: changes in building energy efficiency, outdoor lighting, and 
energy supply. Within these projects, different phases were accounted for as different actions. 
Duplicate actions from the same projects were automatically excluded from this analysis. As 
outdoor lighting projects have a relatively limited capacity to meaningfully reduce city-wide 
GHG emissions compared to the other actions taken, the replacement of inefficient lighting and 
improvements to lighting management were also excluded from this analysis. The following 
actions by the government of Sintra will be analyzed here: the promotion of investment in 
renewable energy projects and improvements to energy efficiency of local buildings. Of the 
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actions taken by the government of Lisbon, the two actions with the highest estimates for GHG 
emissions reduction were selected: improvements to the city’s public transportation system and 
improvements to the energy efficiency of residential and tertiary buildings. 
1. SINTRA - BUILDING ENERGY EFFICIENCY IMPROVEMENTS 
 The government of Sintra in 2020 began implementing energy efficiency improvement 
measures in retrofitting projects and future construction. This action includes the following steps: 
promotion of efficient new construction; conduction of energy efficiency audits in existing 
buildings to assess potential improvements; gradual renewal of consumer appliances and systems 
(heating and cooling, wastewater, etc.) within buildings and especially in offices; an awareness 
campaign for reducing carbon dioxide emissions; and the provision of technical infrastructure by 
the government to provide energy efficiency advice, particularly focusing on municipal 
infrastructure (CDP & ICLEI 2020). 
PROBLEM-SOLVING CAPACITY 
 There are several components of this action that add to its potential problem-solving 
capacity. For example, the replacement of outdated appliances and energy systems within 
buildings, and particularly in offices and older buildings, is an important step in reducing urban 
GHG emissions. Furthermore, the promotion of energy efficient construction into the future will 
ensure that the benefits of retrofitting continue rather than faltering after the retrofitting of 
existing buildings is complete. The building sector in the EU accounts for roughly one third of 
the bloc’s GHG emissions (European Commission 2020), so all improvements to the efficiency 
of this sector have a high potential for problem-solving.  
 However, there are no specific requirements for energy efficiency stated; the ambiguity 
of this policy leaves much room for the construction sector to claim compliance with this policy 
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without making substantive changes to the energy efficiency of buildings. The absence of firm 
requirements as well as a timeline for implementation are particularly troubling. This policy 
allows for greenwashing in the sense that it is highly possible to be seen as compliant so long as 
the appliances and systems of a building are being “gradually” renewed (CDP & ICLEI 2020). 
With no established timeline, this gradual process could take place over the course of anywhere 
from one year to twenty years. Additionally, there is no mention of retrofitting residential 
buildings, with the focus appearing to be primarily on office buildings. Residential buildings 
account for 82 percent of the building stock of Portugal (European Commission Directorate-
General for Energy 2019, p. 174). While this percentage likely varies from city to city, anywhere 
near this figure suggests that a building retrofitting project that does not include residential 
buildings will affect far less than half of the buildings in any given Portuguese city.  
 Furthermore, this action contains two components that have little to no problem-solving 
capacity, which drastically reduces the action’s overall capacity to reduce GHG emissions: an 
awareness campaign for reducing carbon dioxide emissions and the provision of technical 
infrastructure to provide energy efficiency advice. While it is desirable for the public to be aware 
of environmental issues, awareness campaigns on environmental topics are rarely successful at 
changing mass behavior. The effectiveness of these campaigns in terms of changing behavior 
depends heavily on the audience having a high pre-existing value for environmentalism 
(Bolderdijk et al. 2013). This deficiency would also apply to the provision of the tool for energy 
efficiency advice, which would be unlikely to change the behavior of those who do not already 
ascribe value to environmentalism.  
 Ultimately, the energy efficiency and retrofitting measures taken by the government of 
Sintra contain few concrete steps that are sufficiently likely to reduce the overall GHG emissions 
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of the city. In the steps that could be likely to have such an impact, the ambiguity of no 
quantified requirements or a firm timeline drastically reduces the action’s overall problem-
solving capacity. Taking all of these factors into account, I conclude that the problem-solving 
capacity of this action to reduce GHG emissions is low. 
SCALABILITY 
While building retrofitting projects are being promoted in cities across the EU by the 
European Commission (European Commission Directorate-General for Energy 2019), they are 
not necessarily easily scalable to a regional or national level. The cost and logistics of 
implementing such projects as well as the associated energy savings vary widely from place to 
place (Mata et al. 2018, p. 759). The other components of this action, however, are relatively 
easily scaled. Awareness campaigns and technical infrastructure for publicly accessible tools are 
easy to replicate as they require little specialized technology or knowledge to implement 
successfully. Overall, the scalability of this project is moderate, although when factoring in the 
problem-solving capacity of the respective components, it is clear that the scalability of the 
awareness campaigns and technical infrastructure does not have a large impact on the overall 
quality of the energy efficiency improvements and retrofitting measures in terms of reducing 
GHG emissions on the city level.  
DURABILITY 
 The durability of this action is mixed, along the same lines as the evaluations of other 
components of its overall quality. In terms of durability, awareness campaigns and the technical 
infrastructure to provide energy efficiency advice are lacking. There is no durability inherent to 
public awareness campaigns or the technological infrastructure for advice. These steps taken by 
the government of Sintra include no legislative barriers that inhibit future governments from 
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eliminating them. It would be very easy to abandon either of these projects, with no warning 
needed and likely no ramifications to doing so. These projects also do not reinforce themselves 
by providing the government with incentive to continue them by way of cost savings; they are 
purely voluntary. Building retrofitting projects and new construction energy efficiency, on the 
other hand, do improve the durability of this action. The energy savings that stem from such 
projects substantially reduce the cost of operations for buildings, especially older buildings that 
were built before energy efficiency requirements were popular. The Rocky Mountain Institute 
estimates that 25 to 50 percent of energy costs in all building types can be saved by 
implementing a deep energy retrofit (2012). These substantial savings are very likely to 
encourage retrofit occurrences, discourage later removal of the more efficient technology, and 
promote similar levels of energy efficiency in new construction. These factors render building 
retrofitting projects quite durable, which improves their potential for reducing GHG emissions 
over the lifetime of the building. Taking into account the complete absence of durability in a 
substantial portion of this emission reduction action, the overall durability of this action is best 
categorized as low/moderate.  
INFLUENCE OF CITY NETWORKS 
 While Sintra is not a member of the C40 city network, it is a member of the Global 
Covenant of Mayors city network. However, there is no explicit mention of this action being 
influenced by any city network. Many environmentally oriented city networks, including the 
Global Covenant of Mayors and the C40 network, support building retrofit measures as a method 
for reducing city-level GHG emissions; however, these networks also explicitly emphasize the 
importance of residential buildings (Day et al. 2018). This action by the government of Sintra 
completely excludes residential buildings, which ultimately reduces the overall quality and 
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effectiveness of this action. The influence of city networks is ultimately best categorized as low 
in this case.   
2. SINTRA - PROMOTING INVESTMENT IN LOW/ZERO CARBON ENERGY PROJECTS 
 The government of Sintra also began promoting investment in various energy production 
projects either for self-consumption or for sale that use renewable energy sources. The city 
estimated that they would spend roughly 14.5 million euros on this emissions reduction action 
and provided no further details on its implementation (CDP & ICLEI 2020).  
PROBLEM-SOLVING CAPACITY 
 The city’s report estimates that this emissions reduction action will create energy savings 
of 18,900 MWh and produce 7,371 MWh of renewable energy, which is roughly the equivalent 
of removing 3,000 passenger vehicles from the road for one year (United States Environmental 
Protection Agency n.d.). While this is a valuable contribution to emissions reduction, the 
problem-solving capacity of this action is best considered moderate. This policy is unlikely to 
achieve its maximum estimated impact because this action includes no compulsory development 
of renewable energy infrastructure; it entirely relies upon voluntary action. This action involves 
“promot[ing] and encourag[ing] investment in energy production projects for self-consumption 
or sale of energy using renewable energy sources” (CDP & ICLEI, 2020). This action includes 
no steps by the government that guarantee construction of renewable energy infrastructure, it 
only “promotes” investment in such construction. Without including measures that guarantee the 
creation and use of renewable energy sources, it is far less likely that the maximum estimated 
energy savings and renewable energy production will be realized. By comparison, an emissions 
reduction action that uses government funds or third-party funding to install renewable energy 
infrastructure in retrofitted buildings or in new construction would be more likely to realize its 
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full environmental impact because the use of these energy sources is guaranteed. It is possible 
that this action leads to stronger environmental impact in the future as renewable energy projects 
are gradually completed and widely used; however, this individual action has only a moderate 
capacity for reducing GHG emissions from the city. 
SCALABILITY 
 Actions encouraging investment in renewable energy sources are increasingly common 
across the world; therefore, this action is highly scalable and replicable in other contexts. For 
example, the United States encouraged investment in non-renewable energy sources throughout 
the twentieth century and has more recently turned its funding towards renewable energy 
projects. Tactics used have included direct grants, loans and loan guarantees, and various tax 
incentives (Graylee 2013; Caperton 2012). In Europe, as well, governments have promoted 
investment in the renewable energy sector in similar ways. In Sweden, the government offers 
direct funding for projects that seek to address the country’s energy and climate challenges 
(Swedish Energy Agency 2021). In the Netherlands, the central government has implemented 
both a grant system and a tax credit system to encourage businesses to invest in sustainable 
energy as a means to reduce the country’s GHG emissions (Ministry of General Affairs 2017). 
The simple fact that similar projects have already been executed in a number of different 
contexts and on larger scales than city-level indicate that this action is highly scalable. 
DURABILITY 
 The vague and noncommittal nature of this emissions reduction action not only has 
consequences for its problem-solving capacity, but also for its durability. This action exclusively 
entails the government encouraging investment in renewable energy projects, either for self-
consumption or for sale. This action arguably constitutes greenwashing, as it makes the 
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government appear as though they are taking action towards combating the climate crisis, though 
its actual impact is likely to be minimal. There are no legislative barriers to ending this 
promotion of investment; therefore, it would be very easy for the government to abandon this 
project as well as any benefits it might provide. Furthermore, this action does not reinforce itself 
over time by creating cost savings that discourage the government from ending the program. 
Because this action promotes investment in renewable energy products for consumption by 
citizens or the sale of energy by companies, it is unlikely that this will automatically provide cost 
savings directly to the government. This weakens its durability as such savings would have 
provided strong incentive for the government to maintain the program over time. Overall, the 
durability of this action is best described as low. 
INFLUENCE OF CITY NETWORKS 
 Once again, this action by the government of Sintra demonstrates no influence by any 
city network. In a similar manner to the previous action, this action that encourages investment 
in low-carbon projects aligns somewhat with a Global Covenant of Mayors initiative, 
Invest4Cities, that helps fund low-carbon infrastructure projects (2020). This action, however, 
does not report any funding from the GCoM network, and does not appear to explicitly 
encourage the development of a system of low-carbon infrastructure; rather, it encourages much 
smaller-scale projects. This action, therefore, is seemingly unconnected to this initiative, though 
it is possible that this is just the result of incomplete reporting. Ultimately, due to the minimal 
amount of detail provided in the reporting of this action, it is difficult to ascribe any significant 
level of influence to a city network, rendering the overall level of influence of city networks in 
this case low.  
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3. LISBON - SMART TRANSIT IMPROVEMENTS 
In 2020, Lisbon took steps to improve its smart public transport system. This action 
included an awareness and training campaign to encourage travel by public transport over 
personal vehicles, provision of grants and subsidies to encourage motor vehicle users to renew 
their vehicles with electric ones, and the renewal of the public transportation fleet with more 
energy efficient vehicles (CDP & ICLEI 2020). 
PROBLEM-SOLVING CAPACITY 
 These improvements to Lisbon’s public transit system have a moderate to high problem-
solving capacity. The strength of this action benefits from the multifaceted approach that the 
government of Lisbon took to reduce GHG emissions stemming from transportation. First, the 
awareness campaign and training programs promoting the use of public transportation as well as 
the specific promotion of maritime, rail, and subway travel will lead to an expanded user base for 
the public transportation system overall. Studies have found that changing the attitudes of an 
audience towards car use is a significant factor in attracting car users to public modes of 
transportation (Griffiths and Curtis 2017; Redman et al. 2013). Simultaneously, the city plans to 
renew the public transportation fleet with more energy efficient vehicles, further amplifying the 
action’s impact on overall GHG emissions in Lisbon. Furthermore, as a result of the provision of 
financial incentives for personal vehicle users to switch to electric alternatives, this action takes 
steps to reduce the GHG emissions of individuals who still choose to use personal vehicles over 
public transportation. Without this additional measure, it is likely that this action would be 
significantly weaker in terms of its problem-solving capacity because it would overlook a 
substantial portion of the population in personal vehicle users. Financial incentives such as the 
ones to be implemented in Lisbon have been found to have a statistically significant impact on 
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electric vehicle adoption and adoption intention (Sierzchula et al. 2014; Wang et al. 2017). The 
city estimates that over the next ten years, 307,294 fewer metric tons of CO2 equivalent will be 
emitted in the city, which is the equivalent of removing almost 67,000 cars from the road for one 
year (EPA GHG eq calc). These factors combined suggest that this action has significant 
potential to reduce the city’s GHG emissions, which indicates a high problem-solving capacity 
for the action. 
SCALABILITY 
 Depending on funding sources, projects to renew public transportation fleets could not 
only be replicated in other cities, but also by national governments, especially in Europe. The 
European Commission has provided funding for projects in recent years that support the 
overarching goal of improving European mobility and improving long-term sustainability of 
transport systems (European Commission 2017). Consequently, it is more likely that regional or 
national governments could feasibly implement similar projects where it was previously 
inhibited by lack of funding. The decreased cost of implementation as well as the associated cost 
savings from improving the energy efficiency of the public transportation fleet incentivizes cities 
and regions to develop energy efficiency projects like this one from Lisbon. Additionally, 
awareness campaigns are relatively easy to replicate and scale as they do not inherently require 
specialized technology or knowledge to implement, especially if they are emulations of a similar 
campaign elsewhere. Other European cities that are interested in expanding public transportation 
as a solution to mobility issues and environmental concerns could relatively easily undertake a 




 This action has several qualities that ultimately create a moderate level of durability in 
this action. This action is self-reinforcing due to the cost savings that it creates by means of 
reduced energy usage, which will continue to encourage the use of the more energy efficient 
vehicles as savings add up over time. Furthermore, the efforts to expand the user base of public 
transportation should reduce road congestion, which benefits residents and could lead to 
improved favorability of the government. Additionally, by implementing more sustainable public 
transportation, Lisbon contributes to the sense that sustainability and improved energy efficiency 
are becoming the industry standard. In doing so, Lisbon positions itself as a leader in the field 
and as other cities join the effort to improve public transportation energy efficiency, Lisbon is 
reinforced in its commitment to doing so earlier on. Overall, these factors combine to create a 
moderate level of durability of this action. While it is not legislatively difficult to “undo,” the 
financial and reputational benefits that are likely outcomes of this project’s implementation 
encourage continued commitment by the government of Lisbon. 
INFLUENCE OF CITY NETWORKS 
 While the reporting of this action does not explicitly mention influence by a city network, 
it does align with initiatives encouraged by the C40 network. The C40 network emphasizes the 
importance of members improving energy efficiency in the transportation sector, especially 
given the significant influence that mayors are able to exert within this policy area (C40 2016). 
Since there is no explicit mention of influence by the C40 network or any other city network, this 
component can at most be considered moderate. Its inclusion of measures that align with 
previously developed strategies of the C40 network suggest that the city was somewhat 
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influenced by its membership in the network. Ultimately, this action can be best described as 
having a moderate influence by city networks. 
4. LISBON - BUILDING ENERGY EFFICIENCY IMPROVEMENTS 
In 2020, the government of Lisbon implemented its plans to improve energy efficiency in 
both municipally owned and residential buildings across the city. Specifically, the government 
sought to improve the thermal behavior of buildings by implementing more efficient heating and 
cooling systems and installing LED lighting in place of outdated, less energy-efficient lighting 
systems. Furthermore, the government set improved codes and standards to improve energy 
performance in new and refurbished buildings. As part of the Lisbon Solar City plan, the 
government also encouraged the installation of photovoltaic systems to increase reliance on 
renewable energy sources. Finally, the action included a public awareness campaign to 
supplement these building improvements and advance knowledge of energy efficiency for 
relevant actors (CDP & ICLEI 2020).  
PROBLEM SOLVING CAPACITY 
 This action is somewhat similar to the building retrofit measures taken by the government 
of Sintra in 2020. They both include measures to improve the energy efficiency of buildings 
within their city limits, they both target government-owned buildings, and they both offer an 
awareness campaign to educate the public on energy efficiency matters. However, there are 
several elements of the action in Lisbon that create a higher problem-solving capacity than was 
present for the action taken in Sintra. Generally, the retrofitting of buildings to improve energy 
efficiency has a moderate to high problem-solving capacity. The building sector accounts for a 
substantial portion of GHG emissions; in the EU, the building sector accounts for roughly one 
third of emissions (European Commission, 2020). Consequently, this sector has significant 
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potential for projects seeking to reduce GHG emissions. A crucial element of this action in 
Lisbon, compared to that taken in Sintra, is the inclusion of residential buildings. As noted in the 
discussion of building retrofitting measures in Sintra, across Portugal, residential buildings 
account for 82 percent of the building stock (European Commission Directorate-General for 
Energy 2019, p. 174). Whereas the government of Sintra ignored this important segment of the 
building stock, the government of Lisbon included it. This decision drastically improves the 
problem-solving capacity of this action.  
In addition to the inclusion of residential buildings, the government of Lisbon included 
specific projects that will have a measurable impact on GHG emissions reduction such as 
improvements to heating and cooling systems and replacing traditional lights with LEDs. 
Building codes and standards are being set with improvements to energy performance in mind.  
Furthermore, the city is promoting the installation of photovoltaic systems in both kinds of 
buildings, which will improve local reliance upon renewable energy. Photovoltaic systems are 
responsible for emitting an estimated 0.07 to 0.18 pounds of CO2 equivalent per kilowatt-hour 
over their life cycle whereas natural gas is responsible for 0.6 to 2 pounds of CO2 equivalent per 
kilowatt hour and coal is responsible for an estimated 1.4 to 3.6 pounds of CO2 equivalent per 
kilowatt hour (Union of Concerned Scientists 2013). The potential emissions to be saved by 
installing photovoltaic systems is clear. This measure is already demonstrating its capacity for 
reducing energy consumption, and subsequently GHG emissions: the 2020 retrofit of Lisbon’s 
city hall has reduced the building’s energy use by 36 percent already (Wray 2020). The report of 
this action estimates that in the next decade, this action will reduce the city’s GHG emissions by 
185,645 metric tons of CO2 equivalent. Overall, the problem-solving capacity of Lisbon’s 




 As in the case of Sintra, this action is only moderately scalable due to the significant cost 
of implementation as well as the variation in potential energy savings (Mata et al. 2018, p. 759). 
The increased cost undertaken by the government of Lisbon by targeting residential buildings in 
addition to municipal buildings detracts somewhat from the replicability and scalability of this 
action, though it substantially increases its problem-solving capacity. The public awareness 
campaign would likely also be easily replicated on a regional, national, or EU scale, as in the 
case of Sintra, because it does not require a specialized technology or knowledge to implement. 
DURABILITY 
 The energy savings provided by retrofitting both municipal and residential buildings to 
improve energy efficiency substantially reduce the cost of operations for buildings. As 
previously mentioned, such savings are already beginning to manifest, for example, with the 
retrofit of Lisbon’s city hall in 2020 as a part of this action. Residential energy savings from the 
targeting of residential buildings is also likely to save citizens money, rendering the project 
popular and politically incentivizing the government to continue the retrofits. The savings here 
are further enhanced by the installation of photovoltaic energy sources in buildings, compared to 
the steps taken by Sintra, which do not include the installation of such systems. While the public 
awareness campaign included in this action does not contribute a substantial amount of 
durability, because it is not such a primary focus in this action, it does not detract from the 
overall level of durability as was the case in Sintra. Generally, due to the financial savings and 
the consequent likely public popularity of this action, it has a high level of durability. 
Influence of City Networks 
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The reporting of this action specifically mentions that it is taken under the overarching 
Lisbon Solar City initiative. This initiative is the city’s strategy for increasing the use of its solar 
potential, aiming by 2030 to have a cumulative solar power capacity of 103 MW installed in the 
city (Giovannini 2019). The Lisbon Solar City initiative implements the city’s Action Plan for 
Sustainable Energy and Climate (SECAP) that was developed in accordance with the 
requirements of the Covenant of Mayors (CoM) city network in 2018 (Lisboa e-nova 2019; 
Covenant of Mayors n.d.). This action, therefore, demonstrates a high level of influence by city 
networks because it explicitly incorporates an overarching strategy developed by one such 
network. While there is a clear influence of city networks, the influence of the C40 network, in 
particular, is absent.  
SUMMARY 
 Table 3 summarizes the results of this comparative analysis. Overall, it is clear that the 
actions taken by the government of Lisbon in 2020 were of a higher quality than the actions 
taken by the government of Sintra, though this cannot conclusively be attributed to the influence 
of the C40 city network. The overall quality of the actions taken in Sintra were low/moderate for 
the building energy efficiency improvements and low for the promotion of investment in low-
carbon energy projects. In Lisbon, the overall quality of the public transportation improvements 
was moderate/high, and the quality of the building energy efficiency improvements was high. 
Generally, there was also a clearer influence of city network membership in the actions taken by 
Lisbon, as expected. However, there was little influence found by the C40 network in particular. 
However, the links found to the Global Covenant of Mayors and the Covenant of Mayors 
networks suggest that city networks do, in some cases, exert influence on the emissions reduction 




Table 3 - Analysis of Emissions Reduction Actions by Sintra and Lisbon 
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CHAPTER 7: DISCUSSION 
The regression analysis presented in this research suggests that the C40 network does 
have an impact upon the number of emissions reduction actions that member cites take. It is 
possible that this impact is present both in the relationship between other specific city networks, 
like the Covenant of Mayors, and emissions reduction actions, and in the relationship between 
city networks and emissions reduction actions, more generally; however, this research cannot 
make any conclusions about those relationships. While the statistical significance of the 
relationship between C40 membership and emissions reduction action output provides some 
support for the hypothesis that city networks increase emissions reduction activity in member 
cities, there is still potentially a problem of endogeneity between C40 membership and emissions 
reduction actions that the supplementary comparative analysis was not able to clarify. There 
could be a number of explanations for the absence of influence by the C40 network in the 
comparative analysis. It is possible that Lisbon is not among the most active C40 network 
members or that policies developed as a result of membership have not yet been implemented, as 
Lisbon only joined the network in 2019 (C40 2019). It is also possible that the C40 network is 
not as influential to city emissions reduction actions as is suggested by the regression analysis 
presented in this research. Finally, it is also possible that the benefits of C40 membership do not 
manifest in such a way that would be evident in this analysis. For example, actions could be 
financed by C40, but the city did not explicitly report this to the CDP & ICLEI; knowledge-
sharing among members could also take place and not be explicitly reported. Future research 
could factor in the date of membership in city networks to better examine this effect.
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While evidence of influence by the C40 network was relatively absent, evidence of 
influence by a different city network was present, providing some remaining optimism that city 
networks do influence this process. As the existing literature suggests, different city networks 
provide different benefits to members, and focusing on one city network as was done in the 
regression analysis of this research can prevent the perception of the impact of other city 
networks. Future analyses could utilize network analysis methodologies to more closely examine 
the general relationship between city network membership and emissions reduction actions of 
cities. Independent collection of consistently measured data on city-level GHG emissions and 
emissions reduction activities could also benefit research into questions related to the 
effectiveness of city networks, as there are currently few city-level data sources available. Such 
data availability would benefit researchers by allowing for the statistical assessment of the 
impact of city network membership on concrete emissions reduction figures rather than potential 
emissions reduction figures. Finally, more detailed data on the development and implementation 
of local emissions reduction policies could help establish a clearer picture of the role city 
networks play in emissions reduction activity. Ultimately, while this research provides some 
support for the claim that city networks are an effective tool for environmental governance, no 




CHAPTER 8: CONCLUSION 
 Cities have become increasingly relevant to the global fight against climate change over 
the past several decades. They currently house over half of the world’s population, a figure 
which is expected only to grow as time goes on. Furthermore, they are responsible for a 
substantial portion of current GHG emissions. Therefore, cities must be incorporated into the 
global strategy to combat climate change if progress is to be made. Cities that seek to take action 
in the face of international deadlock on environmental issues have begun joining city networks as 
a way to develop and implement more impactful local policies. However, the effect of these 
networks on the frequency and quality of city-level policies is understudied, leaving scholars 
questioning whether city networks are worthwhile.  
This research has sought to illuminate the impact of the C40 city network on members’ 
emissions reduction actions as a means of evaluating the effectiveness of city networks as a tool 
for global environmental governance. While a regression analysis indicated that C40 
membership had a statistically significant effect on the raw number of emissions actions taken in 
member cities, its influence was relatively absent from a deeper examination of the quality of 
city-level actions. Therefore, I am unable to conclude that C40 membership led to both increased 
and higher quality emissions reduction actions in cities, which would have provided support for 
the notion that it is effective. However, the positive relationship between C40 membership and 
overall emissions reduction activity, coupled with evidence of an influence by other city 
networks on the quality of emissions reduction actions taken, suggest that there is some 
relationship present between city network membership and both increased and higher quality 
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emissions reduction actions in cities. This relationship must be further examined in order to 
make conclusions about the effectiveness of city networks. Future research could benefit not 
only from improved data reporting and accessibility, but from improved statistical methods. 
Currently, it does not appear that city networks are simply another tool for greenwashing, 
designed to appease the masses. Rather, they are potentially effective tools for implementing a 
bottom-up strategy for combating the climate crisis.  
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